Effects of nitroglycerin on sublingual microcirculatory blood flow in patients with severe sepsis/septic shock after a strict resuscitation protocol: a double-blind randomized placebo controlled trial.
Microcirculatory alterations have been associated with morbidity and mortality in human sepsis. Such alterations occur despite pressure-guided resuscitation. Earlier data suggested that impaired microcirculatory blood flow could be corrected with intravenous nitroglycerin in these patients. We tested this concept after fulfillment of preset systemic hemodynamic resuscitation end points in the early phase of sepsis. Prospective, single center, randomized, placebo-controlled, double-blind clinical trial. Closed-format 22-bed mixed intensive care unit in a tertiary teaching hospital. Patients > or =18 yrs with sepsis, according to international criteria, and at least one early sign of organ dysfunction, as the principal reason for intensive care unit admission, were eligible for enrollment. Patients were randomly assigned to receive nitroglycerin (n = 35) or placebo (n = 35) after fulfillment of protocol-driven resuscitation end points. This trial is registered with ClinicalTrials.gov as NCT00493415. Primary outcome was sublingual microcirculatory blood flow of small vessels, as assessed by side-stream dark field imaging. After protocolized resuscitation, we observed recruitment of sublingual microcirculation in both groups, as indicated by a significant improvement in the microcirculatory flow index after 24 hrs, in comparison to baseline. However, no difference in the sublingual microvascular flow index was observed between groups. The median microvascular flow index in sublingual small-sized vessels was 2.71 (1.85-3) in the nitroglycerin group and 2.71 (1.27-3), p = .80, in the placebo group. In medium-sized vessels, the respective values were 3 (2.75-3) vs. 2.86 (2.19-3), p = .21, and in large-sized vessels, 3 (3-3) vs. 3 (2.89-3), p = .06. In-hospital mortality, as a secondary outcome, was 34.3% in the nitroglycerin group and 14.2% in the placebo group, p = .09. In the context of a strict resuscitation protocol, based upon fulfillment of systemic hemodynamic end points in patients with early-phase severe sepsis or septic shock, we conclude that intravenous nitroglycerin does not promote sublingual microcirculatory blood flow.